D
ocumentation of Neisseria gonorrhoeae resistance to multiple antibiotics globally has given rise to major concerns regarding a future of untreatable gonorrhea (1, 2) . In Bangladesh, N. gonorrhoeae antimicrobial susceptibility was last examined between 1997 to 2006 in female sex workers (FSWs), males having sex with males (MSMs), patients with sexually transmitted infections (STIs), and truckers, and resistance to ciprofloxacin, penicillin, and tetracycline with reduced susceptibility to cefixime as well as multidrug resistance were reported (3) (4) (5) . The present analysis was conducted to update these data so as to inform guidelines on syndromic management of sexually transmitted infections (STIs) developed in 2006 (6) that are currently being used in Bangladesh and to enhance global surveillance by the World Health Organization.
The current report presents data on antimicrobial resistance of N. gonorrhoeae from a cross-sectional bio-behavioral survey of STIs conducted among key populations (KPs) at risk of HIV in Dhaka, Bangladesh, between August and November 2014. The KPs included FSWs (n ϭ 700), females who injected drugs (FWIDs; n ϭ 177), male sex workers (MSWs; n ϭ 227), and transgender women known as Hijras (n ϭ 169). All were adults (Ն18 years) and were enrolled on a first-come, first-served basis from drop in centers (DICs) under the Global Fund Program for HIV, which provides STI prevention services to enlisted KPs. Individuals were enrolled only if they provided written informed consent for their participation in the study. The study was approved by the Research and Ethical Review Committees of the International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b).
Study physicians conducted physical examinations and collected cervical swabs under speculum examination (FSWs and FWIDs) and anorectal swabs (MSWs and Hijras) using aseptic techniques. All swabs were transported to icddr,b in Amies charcoal transport medium within 6 to 8 h of collection. Swabs were cultured for identification of N. gonorrhoeae, and antibiotic susceptibility testing was carried out for positive isolates. Anorectal swabs were directly inoculated onto modified Thayer-Martin (MTM) agar containing vancomycin, colistin, nystatin, and trimethoprim. Cervical swabs were inoculated onto MTM agar, blood agar, and chocolate agar media. After inoculation, all plates were incubated under microaerophilic conditions (5% O 2 ) at 35°C for at least 48 h. The identity of N. gonorrhoeae was confirmed by Gram stain, oxidase test, and Neisseria sugar test (carbohydrate degradation test). Antimicrobial susceptibility testing (AST) was performed by the Kirby-Bauer method (disc diffusion), breakpoints of sensitive, intermediate, and resistant were interpreted following Clinical and Laboratory Standards Institute (CLSI) guidelines (7), and N. gonorrhoeae reference strain ATCC 49226 was used as a standard.
Of the 1,273 samples, 21 (5 anorectal and 16 cervical) tested positive for N. gonorrhoeae by culture. This low isolation rate (1.6%) can be explained by the fact that antibiotics were frequently given to our study participants through the HIV/STI prevention program that might have caused a reduction in the bacterial load such that it was undetectable in culture. All N. gonorrhoea cultures were tested for AST, and the results are shown in Table 1 . Ceftriaxone and spectinomycin were the antibiotics to which all isolates were susceptible. The next most sensitive antibiotic was azithromycin (90.5%), followed by cefixime (85.7%). None of the isolates were sensitive to ciprofloxacin, to which resistance was found in 95.2% and intermediate resistance in 4.8% of isolates. More than 90% of the isolates were resistant to doxycycline. Multidrug resistance (against three or more antibacterial agents) was identified in 48% of isolates. Antibiotic resistance data obtained from this study are comparable to data from an earlier study (5) .
In this study, all participants diagnosed with STIs were provided treatment using the national STI management guidelines. The possibility of treatment failure remains given the antimicrobial resistance profile.
Extrapolation of these study findings to all of Bangladesh is not possible as the study was conducted only among those KPs who were receiving STI services from DICs. Approximately half of the study participants were diagnosed with STIs previously (data not shown), using the syndromic approach, and many had received antimicrobial therapy, which could be the reason for the low recovery of N. gonorrhoeae strains. This is of relevance as the national syndromic guidelines for STI management in Bangladesh recommend treating gonorrhea and chlamydia with cefixime and azithromycin (6) . However, with emerging resistance of N. gonorrhoeae to cefixime and ceftriaxone (8, 9) , gonorrhea management guidelines are under scrutiny globally (10, 11) . These current data from Bangladesh add to the global antimicrobial resistance data on N. gonorrhoeae and highlight the need to update the national guidelines for STI management in Bangladesh. 
